Two insulin genes of the NON mouse, an animal model of human non-obese, non-insulin-dependent diabetes mellitus, were isolated and characterized to examine the hypothesis that these genes are structurally different from those of normal mice. The NON mouse was found to have two non-allelic insulin genes, as does the normal mouse, and no structural differences were found between the normal and NON mouse in the nucleotide sequence of the insulin gene, including that of the 5\m='\-transcriptional regulatory region, and in the deduced amino acid sequence. There was, however, an additional 113 bp sequence and seven point mutations in a further 5 \ m= ' \ \ x = r e q -\ flanking region, and three point mutations in the 3 \ m= ' \ \ x = r e q -\ flanking region of the insulin II gene. We conclude that reduced expression of insulin genes in the NON mouse is not due to the structural change in the known transcriptional regulatory region, although the effect on insulin II gene expression of an additional sequence upstream of the 5\m='\-flanking region, as the negative regulatory factor, remains to be elucidated.
INTRODUCTION
The NON mouse is a subline separated from the Jcl-ICR mouse, as is the NOD mouse. The NOD mouse has been known as an animal model for insulin-dependent diabetes mellitus, whilst the NON mouse shows no glycosuria, but slight hyperglycaemia on fasting (Makino, Kunimoto, Muraoka et al. 1980; Tochino, 1986; Eisenbarth, 1988 (Ohgaku et al. 1988) . From (Maniatis, 1982 (Maniatis, 1982) . For restriction mapping and subcloning, prepared phage DNA was digested with EcoRI and BamHI, separated by agarose gel electrophoresis and transferred to a nitrocellulose filter. The filter was hybridized to rat preproinsulin I cDNA probe as described above. DNA fragments thus examined and containing the putative preproin¬ sulin gene were subcloned into Bluescript KS(4-) plasmid (Stratagene). Plasmid DNA of the subclone was propagated in E. coli MCI061 and isolated by alkaline lysis and polyethylene glycol precipitation methods (Brush, Dodgson, Choi et al. 1985) . (Walker, Edlund, Boulet & Rutter, 1983; Hanahan 1985) . In (Bell, Karam & Rutter, 1981; Bell, Selby & Rutter, 1982) and in the rat preproinsulin I gene (Winter, Beppu, Maclaren et al. 1987) . The relationship between the length of the polymorphic region and the occurrence of diabetes in man has been discussed previously (Rotwein, Chyn, Chirgwin et al. 1981; Bell, Horita & Karam, 1984) . It has also been reported that this polymorphic region is not essential for insulin gene expression (Hanahan, 1985) and does not have a functional role in insulin secretion (Permutt, Rotwein, Andreone et al. 1985) . The possibility that this polymorphic region regulates insulin gene expression, however, has not been entirely excluded in man (Takeda, Ishii, Seino et al. 1989 ). In the rat it has been demonstrated that a negative transcriptional regulatory ('silencer') element is present between 2-0 and 40 kbp upstream of the preproinsulin I sequence (Laimins, Holmgren-Koenig & Khoury, 1986 
